[Abstract] Since the first discovery of badnaviruses (family Caulimoviridae, genus Badnavirus) in yam (Dioscorea spp.) germplasm in the 1970s (Harrison and Roberts, 1973) , several hundred partial badnavirus reverse transcriptase (RT)-ribonuclease H (RNaseH) sequences have been characterised (Kenyon et al., 2008; Bousalem et al., 2009 ), but only a few complete Dioscorea bacilliform virus (DBV) genome sequences have been reported (Phillips et al., 1999; Seal and Muller, 2007; Bömer et al., 2016 and Sukal et al., 2017; Umber et al., 2017) . We have optimised a workflow involving total nucleic acid extractions and rolling circle amplification (RCA) combined with restriction enzyme analysis for the detection and amplification of DBVs present in yam germplasm. We have employed this approach successfully revealing three novel episomal yam badnaviruses (Bömer et al., 2016) . We proposed this to be a complementary method to denaturing gradient gel electrophoresis, which enables a rapid indication of badnavirus diversity as well as the identification of potentially integrated badnavirus sequences in the host genome (Turaki et al., 2017) . Here, we describe the step-by-step protocol to screen yam germplasm for badnavirus infections using RCA as an efficient research tool in the amplification and characterization of novel badnavirus genomes. virus, also enabling the discrimination between integrated and episomal virus sequences (James et al., 2011) and was proposed to be used for DBV diagnostic purposes in yam (Umber et al., 2014) . We uncovered several limitations to the usefulness of RCA in DBV diagnostics discussed in our previous study, including the amplification of putatively integrated sequences at lower frequencies and the
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Note: Badna-FP/RP primers are degenerate. I = Inosine, Y = pYrimidine (C or T), R = purine (A or G), S = Strong interaction (C or G).

Enzymes and buffers
Badna-PCR and colony-PCR
a. DreamTaq Green DNA polymerase (Thermo Fisher Scientific, Thermo Scientific www.bio-protocol.org/e2672 Figure 2D ).
e. Immediately grind frozen leaf tissue manually into a fine powder using homogenizer ( Figure   2E ). g. Add a further 2 ml CTAB extraction buffer (final volume 1 ml per 100 mg fresh weight leaf material) and mix thoroughly using homogenizer.
h. Aliquot 700 µl of sap each into three fresh 1.5 ml microcentrifuge tubes using wide bore or cut 1 ml pipette tips ( Figures 3A and 3B ). Keep on ice until all samples are processed. Mix samples well and incubate at -20 °C for 1 h. Work on ice from here on.
n. Centrifuge samples at 15,000 x g and 4 °C for 10 min and discard the supernatant.
o. Wash the pellet twice in 500 µl of 70% ethanol with centrifugations at 15,000 x g and 4 °C for 5 min.
p. Remove the 70% ethanol by decanting and air dry the pellet using a vacuum concentrator.
Do not dry completely as the pellet will become difficult to resuspend. 
Data analysis
Nucleotide sequences generated from plasmid clones and PCR products can be analysed and assembled using a sequence analysis tool, e.g., MEGA version 7.0 (http://www.megasoftware.net/).
In all cases, a minimum of three independent clones should be sequenced in both directions to determine an accurate sequence of the putative full-length badnavirus genomes. Vector sequences can be removed using National Centre for Biotechnology Information (NCBI) VecScreen (http://www.ncbi.nlm.nih.gov/tools/vecscreen/) and the NCBI basic local alignment search tool (BLAST). Genome maps can be generated using SnapGene ® Viewer version 4.0.4 (from GSL Biotech; available at snapgene.com). Edited sequences can be used for similarity BLAST searches in the NCBI GenBank databases (http://www.ncbi.nlm.nih.gov/genbank/). Multiple alignments of the partial RT-RNase H sequences can be performed using the CLUSTALW default settings in MEGA version 7, where phylogenetic relationships can also be analysed. This has been successfully performed in our previous study (Bömer et al., 2016) .
Notes
RCA is widely used for the amplification of viral genomes and we recommend the review written by 
